
U/^rp WELTORGAN IS ATION FOR GEISTIGES EIGENTUM 

MT Vx A Internationales BQro 

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG OBER DIE 
INTERNATIONALE ZUSAMMEN ARBEIT AUFDEM GEBIET PES PATENTWESENS (PCT) 



(51) Internationale Patentklassifikation 7 : 
G01N 33/68, 33/533 



Al 



(11) Internationale Veroffentlichungsnummer: WO 00/31544 

2. Juni 2000 (02.06.00) 



(43) Internationales 

Ver offentlichungsdat um : 



(21) Internationales Aktenzeichen: 

(22) Internationales Anmeldedatum: 



PCT/EP99/09052 

23. November 1999 
(23.11.99) 



(30) Prtoritatsdaten: 
198 54 196.1 



24. November 1998 (24. 1 1 .98) DE 



(71) Anmelder (fur alle Bestimmungsstaaten ausser US): XE- 

RION PHARMACEUTICALS GMBH [DE/DE]; Fraun- 
hofer Strasse 9, I>-82152 Martinsried (DE). 

(72) Erfinder; und 

(75) Erfinder/Anmelder (nur fur US): 1LAG, L„ Leodevico 
[PH/DE]; Hirsch-Gereuth-Strasse 56, D-81369 MUnchen 
(DE). NG, Jocelyn, H. [PH/DE]; Hirsch-Gereuth-Strasse 
56, D-81369 MUnchen (DE). 

(74) Anwalt: BOSL, Raphael; Bardehle, Pagenberg, Dost, Al- 
tenburg, Geissler, Isenbruck, Galileiplatz 1, D-81679 
MUnchen (DE). 



(81) Bestimmungsstaaten: AU, CA, CN, LU JP, KR. NO, NZ, SG, 
US, europaisches Patent (AT, BE, CH, CY, DE, DK, ES, 
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



Veroffentlicht 

Mit internationalem Recherchenbericht. 

Vor Ablaufder fur Anderungen der Anspruche zugelassenen 

Frist; Veroffentlichung wird wiederholt falls Anderungen 

eintreffen. 



(54) Title: METHOD FOR MODIFYING AND IDENTIFYING FUNCTIONAL SITES IN PROTEINS 

(54) Bezeichnung: VERFAHREN ZUR MODIFIKATION UND IDENTIF1KATION FUNKTIONELLER STELLEN IN PROTEINEN 



(57) Abstract 

The invention relates to a 
method for identifying one or 
more functional sites in proteins. 
Said method is characterized by 
the following steps: a) contacting 
the target protein with a binding 
partner (BP tag) linked with a 
laser-activatable marker (tag), 
resulting in a complex consisting 
of target protein and BP tag, b) 
irradiating the complex consisting 
of target protein and BP tag with 
laser light, resulting in the formation 
of free radicals which selectively 
modify the bound target protein at 
the binding site, and c) identifying 
the selectively modified region 
of the protein by a combination 
of protein cleavage and mass 
spectrometry . The invention further 
relates to a device for carrying out 
the inventive method. 



SCHEMATIC REPRESENTATION OF THE IDENTIFICATION OF FUNCTIONAL SITES IN PROTEINS 

Sch*maii«h* Oamellunj; »i«r WccrafikaiUw* funklionelkt Swlkn in Prouioeti 



LABELING THE SELECTED LBPs WITH THE TAG 
1 . MaAUtuns d« ogagewshheti LBPj mit d«m Tag 
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CLEAVAGE OF THE LIGAND INTO PEPTIDE FRAGMENTS 
5. Splitting <J« Ligatidcn in PtplkHrignxote 



COMBINATION OF THE LBP TAG WITH THE LIGAND 

!. Kombiimioa dc* LBP-Tatf mil d<m Utaivdcn 



MASS SPECTROMETRY AND IDENTIFICATION OF THE 
MODIFIED PEPTIDE FRAGMENTS 

6. Mauenspekuomeirie und Ideniillkatjon dcr modifiziertcn P* ptidfrasmctue 



EXPOSntON OF THE COMPLEX WITH OR WITHOUT LASER 

Evpotitioo d« Konipl«\« mit od« ohne U»<t 




REMOVING THE UGAND FROM THE LBP TAG 

a. Abeennen d«* Liganden von 6eta LBP-Tag 



: LBP TAG 



DE NOVO SEQUENCING OF THE MODIFIED PEPTIDE FRAGMENTS 
AND IDENTIFICATION OF THE MODIFIED AMINO ACIDS 

7. De novo-Sctpxnzicrmg cUi modilmtnen Pcpiidt'njm<rnte und IdentiAkatkMi der 
qjodifirieriefl Aminorforen 



LLL 



(57) Zusammenfassung 

Die Erfindung betrifft ein Verfahren zur Identifikation einer oder mehrerer funktioneller Stellen in einem Protein, das dudurch 
gekennzeichnet ist, daB man a) das Zielprotein mit einem mit einem laseraktivierbaren Marker (Tag) verkniipften Bindungspartner (BP-Tag) 
in Kontakt bringt, wobei sich ein Komplex aus Zielprotein und BP-Tag bildet; b) den Komplex aus Zielprotein und BP-Tag mit Laserlicht 
bestrahlt, wodurch freie Radikale erzeugt werden, die das gebundene Zielprotein an der Bindungsstelle selektiv verSndem; und c) die 
selektiv veranderte Region des Proteins durch eine Kombination aus Proteinspaltung und Massenspektrometrie identifiziert. Femer betrifft 
die Erfindung eine Vorrichtung zur Durchfiihrung des erfindungsgemaBen Verfahrens. 
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XERION PHARMACEUTIC 
ALS GMBH 

(72) 389i# x/k k^tfn, -Y?^ 

ya-i b - 5/ah7-t, 56 

(74)waA #a± $a (*3«) 



(54) \smo%m *>K?m\z&\,*TmimmL&wtot5£zfmfe-rztti!><Di3iti 



(57) [gift] 

*$g9§Hu a) mmvi/wg.&y/— v-mwcv—h 

- (tag) ^a^Stlfc^/l- h^— (BP - t a 
g) £#«£liT» aW^>^^K*iJ:tXBP - tag 
©«-&#£JBj£S-B\ b) gfcj^/'^giS.fcr/BP - 
t ag©»&#fck— tf-yt&m&VT, fcfr^SBftTfcii 
>/t^S*S*5e5lC^S7 »J - 95>#/Hfe» 
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2. \BM«g&UJtf 



(2) 



^$20 0 2-531810 



a) ^itt*>/^M£u-^-;tM;v-2i- (t a g) ^m$££*itz1t£'£'< 

-hi— (BP - tag) t&MZ-eX. W^Sfc^l/BP - t a g <Z> 

b) JUlfi^/^SffccfctfBP - t a g<D«^*lCb-^— ft£BBJtLT. J£ 

o 

^^/^ROjaiRMJC^bLfc^Jt^yTl? (de novo) E5»J*jeu:J:*J 
If *H 1 lcfE«c(D75&o 
[ffl!#J*3] 

$ ^/^MrSll-J-tf)^^— K^-— dsFv. scFv, Fab.tal*. ^ 
«^P^«J ^^h\ RNA. D N A % PNAfcJ:#^i||^ 

[»#1S5] 

V— *J— A*. AMCA-S, AMCA. B O D I P Y J: -?-<Z)Efl. Cascad 
e Blue. CI -NERF. #>vJU. vTJ^l/JSy^T^. 4' , 5' - 
2'. 7' -v> h4v7J^l/t'f>, DM-NERf, It'» 
% x^-v>F3S. iUhPvX th*o+v^7UX Isosulfan Blue. 'J-* 



(3) 
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-f NBD, Oregon Green 488. 500. 514. PyMPO, t°U>. R 
hodamine 6G. Rhodamine Green. Rhodamine Red. Rhodol Green. 2' . 4' 
, 5' , 7' - t- h : 7^P^X;U7t^>^^^-U-fe'r >. fh7>f J^-^5> 
. Texas Red£frl*X - □— #5 If 5 lcfE*c(D;5& . 

[f*#H8] 

h^SHJEtf* Vt'AKSX^^ h;U;l"J^. MALD I - TOFt'fc 

;u*^ LBP- tag &®-?tzlb<D&WmW 
37 t — □tH'V h 

it m^g© 
- x-^-x 
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/ 



(5) 
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I- t 

[000 1] 

HHWfc&o ^cd^;4I±. f§feHtf-6b b-+f-*;Hb (CAL I) fc£im*X 
[0 0 0 2] 

^icm^-efcy . -unmrnm fsumtf ft j£<dd n Ais*u£ii3fcitti~i&*L-c. 

[0 0 0 3] 
[0 0 0 4] 



(6) 



4#S2 0 0 2-5 3 1 8 1 0 



> h£>i§Sirf)<fc<i> (cf. J. Immunol. Meth. , 141. 245-252. 1991 ; J. I mmu 
nol.Meth. . 180. 53-61. 1995 ; Virology. 198, 346-349, 1994) „ Wlt&. 
Zf=f- h*7'f^ l J-©77-yf^^l/-)!i { it! I — Zf^-j tf^dm^ft 
tz (J. Immunol. . 153, 724-729, 1994 ; PNAS, 93, 1997-2001 , 1996) 0 
[0 0 0 5] 

J.Endocrinol. , 145. 169-174. 1995) If -< Z?=? 'J — (D&m ( 
FEBS Letters, 352. 167-170, 1994) -Cfc<5 0 Ctl t><7)7^;*li^x tf I — ^icli 
^tif>l*im«*fcl*^^xe K-^IC{±5*< l^fcfrofc 

fco CtLliEL I S AlCdzy 'J2f> K«!:(DliS^14lC-DLNrli^(7)^^ K*fcl* 
K;l£*&i£x* 'J--^LtfcU, iMtfccfctf 16* KI**a>U# 

[0 0 0 6] 

4,5 1 ~3fl)7 ^p — f 1 ^l*$>/^Kfl£tllifc£tfll**'^ h;u;liJ^(DM^i± 
(Anal.Biochem. ,196, 120-125, 1991) 0 CCLT?!* 'J **> KtfU-fe^- 
v>li'J:tf> Ki:U-tr^-<!:<7)ffiSf^ffl<D5*)-§IJIdl#-r^o *<Dtz6b. c 
*://<*H*Milw*-3# (Protein Science. 4. 1088-1099, 1995) , $>/^K# 
[0 0 0 7] 
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^i*2 5 2 c f h^mmz «k y *to/c (pnas. 87, 9848-9 

852, 1990) o &*s>:fcl$fc£tfv h 'J ^^X^SJU— tf-flji^K»x^^ b;u;li|3£ 
(MALDI - MS) (D*fi£iJr(DfEi^Ml^t>5h.7c (PNAS. 93, 4020-4024. 1996 

£>:fcl$£*t<&o ftftitlftLfc^^ K#MA L D I - MS-eiH^^tt-C. «t&$£ 
^^A^^^^^o T^f-^f-f ^F-V «J— mSUMftl-«fc£ 

$ Ktf^gifc.fctfmf-^U— ft**"^ hJU;!']^ (AGE 

-MS) iz^Zmfebfo-otz (Anal. Chem. .69.3008-3014, 1997) 0 KiR* 

£*i£>7c#K i&SbLfcl^ ffl)^Ktxei — 

li^ttiei — ^l::IE5££*u ^xeh-^l:lilfflL^'5:L\ 

[0 0 0 8] 

* R<D = 3fc5c«ifta>*n»£ Uz#«tt*5«fctf*iH*x t° K-^iSffl L 5 

»^*^JS<bi4-rrc^>/^H*1|g<Da3EA<RrflB(cnj:*c:t*. *3§BE 

[0 0 0 9] 

a) iW^>/^I^U- «f-S14ft-7— *- (t ag) ^it«**Lf=fg*/< 
-ht- (BP -tag) tgM^ftt, W>/^lfcJ:^BP - t a g <7) 

b) *tiift$>/^ft;fccfctfBP - t a gom-BtttHzis—f-ftZmMLX. $H 
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[0 0 1 o] 

S^IC*. CAL I ftiirliX^^ h;U;li|^t(DM^-a-|^J:y. *>/^ft 
MSfcJ:i;/tfclif/ts (de novo) EWftt^lfftKlifflL^H*. 

o 

[0 0 1 1 ] 

ftftfrTTf. »tOlctt^/<-K"^— ttt<***L*. SSMlcli* *<0*ttl** > 

e^u**->y— Hf*) r^pi^-efe'So a— 0>#]ii. amca 

- S, AMCA. BOD I P YfcefcU^tD^H. Cascade Blue. CI - N E R F 
. ^*>v;U. y7m7S/^77'JX 4' . 5' 2' . 7' - 

*?y hiFv7;i/tl/t'f>, DM - NERF. X^"v>. ltv>F3S, X "J 
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hPv>. th'a+v^T'JX Isosulfan Blue. U+f S #5 >B, 

rt'T h^*'J — >. >h+^"7'J>, t^h^JUtl/t'f^ NBD, Oregon G 
reen 4 8 8. 500. 514. PyMPO. t°U>. Rhodamine 6 G. Rhodami 
ne Green. Rhodamine Red. Rhodol Green. 2' , 4' , 5' , 7' -^rY=?~) 
a^E^J^^yj^iy-t^ >. f h7^^P-^5>, Texas Red£fcl*X - 

h. ^U^HMW Vftv7^- h*tcl*4' . 5' -tf* (1. 3, 2- 
[0 0 1 2] 

fcoT4,£l^ ^ftl**? * L < I* s c F v. Fab. fcH* (d i abody) . &&fu 
Z?i)^tiH-fr=F. ^~J=f- K. RNA. DNA. P N A$fcl£/J*$&*tt&?':efc& 

o 

[0 0 1 3] 

-f^^'J— . cDNA7-f^7'J- mRNA^^'J- t (7>^ >T 

^'J— . M^a^U>X-/^-775 'J-tOs c F v^'f^^'J-s £ > 

. ^tfi£##>fc£$'f Zf&^Zf? K. DNA. RNA. DN Afc^RNAOJli 

I^^T — i?-r-f 7.Zf[y— Ik (0"J*.l£M 1 3. f1. f d ^i:fl)J: 3 &$&*t#? 7 

[0 0 14] 

CALlftjfi»t, «M*>/<*RA<tt«fro1«WK*S<b£*i*> (PN 



(10) 



4#82 O 0 2-53 1 8 1 0 



AS, 85, 5454-5458. 1 988 ; Trends in Cell Biology, 6, 442-445. 1996#BPJ „ CA 

sbizm^o&o zz-ei*. m&'t-t-i— (bp) tfmx.\£&m^U)-< k^m 

-> (mg) ^ii$££;K-5o m^lCcfey^SI^M^ti^i^^^aju— -tf— 

ftiz&zmmx. zo&mityj-^i'tifrZ&s.T&o z\ cornea tz#>\z. m 

G^ji^^^f-BP (=BP-MG) 36<***<D^>/<^K-9->^Ut*lC-<>4r 
^Jg<b-r^#fi«A<aW$*l. 6 2 O nmCDU— tF-t*-A-e 
8B|*£;h,£o CCDftliMGlC^yi&JiX^ftT. ^ RTi£M-fb^fil|ia)fc^lC 1 5 A 
(DfifBP - MG^$££-£;rUc* >A?K£S^lttl^;£<b-f &*Iifr(7>:7 M- 
=7 i>j3)\,&m±-?Z> 0 z<omt<<>\d hnfc^tfl' ^tf^T^-tZ'T £*IBJiS 1*3 feci: 

[0 0 1 5] 

0iJ*.l£ L ys-C. Glu-C, Asp - N (D^tX^m^lzm^T & 

/U>^ifefc^o it^mmit. mz-itmitisT^ (Me tic#me*j) . 3 - 

Z?n=E - 3 - * - 2 - (2--h07i-;MJI/A^h) -3H-Oh- 

;U (BN P S - X* I )V ; T r p |C^mfi*J) . 2 - - hP - 5 - ftv7t h 

(C y sfC^Mtfl) fc£tfF e - EDT AXtoHfeVfoZo 
[0 0 1 6] 

^mmmifi* >/ont<Ditmiz& y „ ^ust s s mzmm-t & - 1 fimnvtb 

"S o 

[0 0 1 7] 

Lfc (PNAS.USA, 93. 14440-14445. 1996) 0 *iffJ* >/^M#C A L I ICJ: y 

(Rapid Commun. Mass Spectrom. . 11, 1015-1024, 1997 ; Rapid C 



(11) 
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ommun. Mass Spectrom. ,11, 1067-1075, 1997) » 
[0 0 1 8] 

[*4**0T*fcy. fcl*.l£Advanced Methods in Biological Mass Spectrometry, EMB 
L-Laboratory, Heidelberg, 1997£fcliShevchenko, A. , et al. , Anal.Chem. , 68:850 
-858, 1996T?|E«£*iTl**o 

MALD I 'AWtZtl&ibtetoO^&'efifrft'&o 
[0 0 1 9] 

f/t^^U-^ (nanoEs) "CI*. ^l/flK^bK'J^V^^f 
[0 0 2 0] 

/IfX^U- (Wilm.M.and Mann, M. . Anal. Chem. 68, 1-8. 1996) % Th'Jy^X 
■ft®]ls—*f—filMt$&lf'( , t^<t (MALD I) (Siuzdak, 6. Mass Spectrometr 
y for Biotechnology, Academic Press Inc. 1996) ^SbtzM^^Zfly— o 
fc-f ;*-Xb3Si£ffll*"C (Chapman, J. R. , et al., Methods in Molecular biology, 6 
1.JR Chapman editor, Humana Press Inv. Totowa NJ, USA, 1996) „ HJ 



(12) 
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[002 1] 

ictysF+^fc-Bft&li* j etilsl±0)iS5iJ1f*)b^ Misfit "CMfc 3 

> > MblCj; «J . 0"JiLl£MA L D I - TOF, MS/MS (^>fAIi^^ 
[0 0 2 2] 

cAi_i-ei*. mm* ^t^n<D&&T*;m-Q%itz£mm&$>z>tzit). ms 

lc<*:yW'<£Z£jb<S&— icpj^-efe-g) (Anal. Chem. .69,4741-4750, 1997 ; Bioche 
m. Soc. Transactions, 24, 893-896, 1996 ; Anal. Chem. , 69, 1706-1714, 1997) „ M— 
®mx*l*. **LJ=y*^»»llfi-C. iS^^4xf_^^ K"C* >fAIiX^{7 h 

(D^rsy Bto<c a l i -emmztitzfrzm^&izit. o~o. 03 K;us> 

OKM^^La-SKa^lt^iBfi-epT^-efe^ (Rapid Commun. Mass Spectr 
om. , 11. 1015-1024) (qQTOFfc«J:«IiM) ; ff*(Dii^£fl£if|i<D 

* -< ^£H'<£ d i: £ ^. wtl-efe^o 

[0 0 2 3] 

CA L I y£C£7 'J— 7V*iHt Hi s s Met. C y sfc<£tfT r 

y^*o iim^^i^fcfe, zftiiw»i~fr&y<^b£tfcb-ro cal 
1 M?^* > hfc^t;^s-^>^uPBi(DF^i!{^icfcit^^^ K?^y 

[0 0 2 4] 
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cal i iz&vwimztitzmm*. ##r(*>itj££±if > <j. 

Mass Spectrom. 32.94-98. 1997) (Dcfc => ^^(D^m - <*: VMW It t ^ 

tK^#£*L&fc«=>li\ ^yTKKSiH^J^^^tTacir^prtg-efc^ (Rapid Co 
mmun.Mass Spectrom. , 1 1. 1015-1024, 1997) 0 Z (Dmitri*. ^=f- Kl* 1 8; 0 
"e«IH$*l*o -til*. T-f£ n3SHT?*M***i*:5 0%(vol/vol) H 2 1 8 O 

£#*-r <s> mis jUMrftc: fc lnt % y ;u-e h u ^ > >nairf h d <t iz cfc y ?rt*K 

& c Qq TO FfC*#ffil+7W£L< 1*^^*1 So UB& fcttJRte 1 : 1 1 6 O 

KlcHB-r&MB^J-e 1 5 mi^(7}7 5 /I££^lXi>C<!: sMMfccfctf C 
al i fefli* >/^fto> 1 SoWttX"** h;u(7>£fc&fr»=>. ili7 5/il:o^ 

[0 0 2 5] 

in 1 it* >/^ttlc^5t^r^'l4SP^i^l5l^-r'i)fr^^)<Dx^^-A$^-r 0 
mv^tm^ifL^wi^^tz^izmi^o^o /<— kai*lbp - t a goi^gjic 
fcLBP £ &TS-£m.ztitz§£&mi* l b p - #§-&a*> ^ >^&ia-cMt¥wi:: 

3S$S^*tT. LBP - t a g£±C<S>o C<DLBP - t a g liSiSSIl*'^ L 

Vff-f^LBP - t a g^to 
[0 0 2 6] 
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zmmzmmTztztbiz^ &mtj&akv\s— *f-mmzti*>o &i*vm*tztitz 

ULBP- t a g/'J#:/K#*M'M££*L*o Sfcl^Utf^ K#*>/**H 

m.*^ hua^o)^— trfT—z^—KX'fttiriDtztbizmi^tix. mmtfiiz 

[0 0 2 7] 

CALI - M S (c <£ -5 /? - 15z> 0 hv^ — tf<Dx t° I — -J^vM^V 

$ - 15=50 \-is?—\i\zft-?Z> I g Giritt^SigmaSEfcliCappel l^blAL, 
PNAS, 85, 5454-5458, 1988£fcl*PNAS, 95, 4293-4298, 1998T?fB^^ttfc J: o 1^. T 

Jbt 'f > 'f V f t v7 h (Molecular Probes, Eugene, OR^) DM S 
O^h^i^l (2 0mg/ml$fc[i2mg/ml) ;1J£*>* 1 2 0 g/ml £ £-5 

^-eSPg^lC. NaHC0 3 (pH9. 8) 500m I C P6 0 0 /i g/m I lSS©ta 
#^*P*fco «l*L«:36<f)M-e 1 B#Hf](7M>*^- h^frli7K*T^4B#P B ^<7) 

S*7A|:fcUT1 5 0mM NaCI/50mM Na3PC>4. pH7. 3 
[0 0 2 8] 

CAL I £ft?tz&b<Dls— -tf-IE^Jfcefct/U— +f— tf— ARB|^|i % ^MMlcMe 
thods Cel I Biol. . 44. 715-732, 1994*fcl*PNAS, 95, 4293-4298, 1998-ei5lfe£*lT 

iN-st fcy-cfcio is - **^^ h»>^— tfM-9->^;u do^g/mi) 20H 



(15) 
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fccfct/iS - #7 1 \-is?—tz\zKi-z>&mmmvii* (200/ig/mi) jelis 

AZtls— h (Nunc) IcA^fco ^xM,0>±«£JlfcfcJWIil|l=:bfc U U— *f- If— 
A-eBBW Lfco CHb1^> ^UtfJjg'tt £Meth. Enzymo I . , 5, 21 2-21 9, 1 962-CtB»c £ 
tlXl^^^olzm\mLtzo CALItl:, C A L I - H^<P hv^- tf£ 

fiit*frz>ttMTrZ>tzlsblz^ 1 D PAGEy;Hl:fL^o 

[0 0 2 9] 

MSOtzSblZ. CAL I {^fffijS hv^— tffccfctfcfe&g/S -*f^<7 h 
Mai^S^fiUZ^X HJ :?*»T?Bfl8$-t»rf:: (Ana I . Chem. , 68, 850-85 
8,1996; Protein Structure, A Practical Approach, 2 nd edit ion, editor Creigh 
ton, T. E. , Oxford University Press: Oxford, UK, 1997, pp. 29-57) 0 ffim* 
ft£>-$&0. 3-0. 5nlMALDlMl:fflL\ ^^MS/MSfc,*:^ 
/ * f= IS « ^ X ^ U - M S I C <fc -5, y *=IE 5U I c m L * o 
[0 0 3 0] 

f^llgCAL I - MS "CM A L D I mW^Z? &tz£>\Z^ MWIZ 

>/^IO. 3-0. 5//L^MALDI^> ^HiSgl t It 7 h U 7 f X 
/- hPHziUP— X^®-t5~ 1 0%^i©0. 3 # L^TS^^TSi: LTAD^fc 
( c f . Anal. Chem. , 69, 4741-4750, 1997 ; Anal. Chem. , 66, 3281-3287, 1994 ; J. Am 
. Soc. Mass Spectrom. , 5, 955-958, 1994 ; Rapid Commun. Mass Spectrom. , 10, 1371 - 
1378, 1996 ; Anal. Chem. , 68, 850-858, 1996 ; Org. Mass Spectrom. , 27, 156-158, 19 

92) „ 2-v-^zf)\,X'\si-®&$kft&&u-?&tz&biz. ^mmts&xsc a l i mn 

$ - -fi=jO hv^ — If (DM A L D I ^*W&Wms\Z'{\'oiz 0 MALD Hi 

h;u-e/3 - a^<7 h v v—e&ftw&miznm? z^-v ztz&biz 

% MALDI^^f KIi7 7t°>^ (Anal. Chem. ,69, 4741-4750, 1997 ; Bioche 

m. Soc. Transactions. 24, 893-896. 1996 ; Anal. Chem. , 69, 1706-1714. 1997) 

3,8 - U^Z hv^- ifO^JOfrofc. $ -Ji^<7 bis?— Iflc«£fcl*tf— 2? 

[003 1] 
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5**1131 £ -ii=y0 Vis*? — \f<DMA L D I 81X^^7 HKD^ffilC^T C A 

mzmztitzMA l d i izm-3<miR'<7T >fAMsfcj:i;fy 



[0 0 3 2] 

^75 7 Lrtt^Lfco "7 5/ MM e t . H i s fccfctf T r p T^fliigfE 

[0 0 3 3] 

ma^M^'b^ifii^^-r ^^p^^ci: tpitg-cfc-So BtrtBojckaic, 2-y-> 

ZfMZ^^xm-^m^^^kU-r^tziblZ^ *llfcJ:l):CAL I^IHiiS -# 
hy^-1fJ3ifi<)MALD iSttJfl^ttLfco £ AM S $tz l*M S /M 
S tfiJiLliNature, 379, 464-469, 1996£fcl*Biochem. Soc. Transactions, 24, 893 
-896, 1996-eiHiE^^xfcJ;5lc % j-S m+^yis—MT'ft-otzo fli«fEffllcfrfr 

[0 0 3 4] 

BSfifUmin) - 1)=?'? V f s¥—£ 



+ CA L I 



-CA L I 



0 



10 0% 



10 0% 



1 0 0% 



10 0% 



3 



7 5% 



1 0 0% 



5 



2 2% 



10 0% 
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10 5 % 10 0% 

3 0 < 1 % 10 0% 

[0 0 3 5] 

CAL I iCefc y ^T^itcZtltz j8 -ii^O hv^- t££3 ottlWfclzsfcaj^p-te 
^*»^l=fflt^fc. h 'J ^>>M«l::«fc M A L D I "C^lttS t$tl%> £■ O ^RB 

cDS-^icffl^-r^o TM^^7^v>hi*^wao)iE^^*LTfcy, c 

T I > & C <!: 14 US "C ? fe £ . 
[0 0 3 6] 



teg TfE<Z>f5IS mol.wt. 

43 523-532 146.2 

60 775-775 146.2 

68 855-855 146.2 
2 15-15 174.2 

57 756-756 174.2 

37 448-449 289.3 

65 811-812 332.4 

35 441-443 374.4 

26 335-337 402.4 

75 940-943 435.5 

69 856-858 438.5 

2 8 3 5 4 - 3 5 7 444. 5:His357 (jf.^^^Lfe 

^^K§§=4 6Q. 5) 

39 475-477 445.6 

22 290-293 487.6 
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5 2 2 


5 3 2. 
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4 4 4 
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5 3 2. 
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1 2 


18 0 




18 4 


5 4 5. 
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4 6 


5 5 9 




5 6 2 


5 6 2. 
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1 9 


2 5 3 




2 5 6 


5 6 5. 
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2 1 


2 8 4 




2 8 9 


6 3 7. 
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6 2 


7 8 3 




7 8 7 


6 6 5. 


7 


5 


3 9 




4 4 


7 0 4. 
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1 5 


3 0 6 




2 11 


7 0 9. 


9 


3 3 


4 2 7 




4 3 2 


7 15. 


7 


6 7 


8 4 9 




8 5 4 


7 3 5. 


9 


5 8 


7 5 7 




7 6 1 


7 4 9. 


8 


1 3 


18 5 




19 1 


8 0 1. 


1 


2 3 


2 9 4 




3 0 0 


8 12. 


9 


6 1 


7 7 5 




7 8 2 


8 4 0. 


0 


7 


5 4 




6 0 


8 6 0. 


9 


4 5 


5 5 3 




5 5 8 


8 7 0. 


0 


7 3 


9 1 1 




9 1 8 


8 9 6. 


O 


1 7 


2 3 2 




2 3 8 


8 9 9. 


9 


3 0 


3 8 2 




3 8 9 


9 6 2. 


0 




Kff= 9 7 8. 0) 






3 4 


4 3 3 




4 4 0 


9 8 9. 


1 


5 0 


6 13 




6 2 2 


1 0 6 4. 


2 


1 0 


1 5 9 




1 6 7 


1 0 6 7. 


1 


7 7 


9 5 4 




9 6 2 


1 0 8 3. 


2 


6 4 


8 0 2 




8 1 0 


1 0 9 9. 


2 


6 


4 5 




5 3 


110 0. 


2 


4 


2 8 




3 8 


1 2 5 2. 


4 


5 1 


6 2 3 




6 3 1 


1 2 6 5. 


4 



C v s 3 8 9 iMM^iLi: 
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7 6 


9 4 4-953 


1 2 9 9. 


4 








4 1 


5 0 7-518 


13 4 1. 


5 








2 4 


3 0 1 - 3 1 1 


13 6 1. 


5 








8 0 1 


0 1 5 - 10 2 4 


1 3 6 7. 


6 








1 1 


16 8-179 


1 3 9 4. 


6 








4 9 


6 0 1 - 6 1 2 


1 4 0 0. 


6 








7 1 


8 8 3-895 


14 14. 


6 








3 


1 6 - 2 7 


1 4 2 8. 


5 








6 3 


7 8 8-801 


1 4 5 7. 


5 








5 9 


7 6 2 - 7 7 4 


1 4 9 6. 


7 








7 8 


9 6 3-974 


1 5 0 7. 


6 








1 8 


2 3 9-252 


1 5 4 7. 


8 








1 


1 - 14 


1 5 7 7. 


9 








5 2 


6 3 2-646 


1 7 4 2. 


9 








7 2 


8 9 6-910 


1 7 5 7. 


9 








2 7 


3 3 8-353 


1 7 7 6. 


2 








1 4 


19 2-205 


1 7 8 7. 


9 








4 7 


5 6 3 - 5 7 8 


18 9 1. 


2 : 


T r 


d 5 6 8 




ffK^ K*f«= 1 9 0 7. 2) 












9 


14 2-158 


1 9 4 9. 


2 








3 1 


3 9 O - 4 O 5 


2 00 5, 


2 : 


H i 


s 3 9 1 




mi-f* Ki 


ff=20 2 1.2) 












1 6 


2 12-231 


2 2 6 5. 


5 








3 2 


4 0 6-426 


2 4 0 8. 


7 : 


: H i 


s 4 1 8 


S A 1 ■ ill ■ * 1 _•_ 


ffi^^K'ff=2 4 2 4. 7) 












2 5 


3 12-334 


2 4 16. 


7 








4 8 


5 7 9-600 


2 4 4 7. 


4 








7 0 


8 5 9-882 


2 4 6 6. 


7 








7 4 


9 19-939 


2 5 0 0. 


8 
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5 4 


6 7 9-700 


2 5 17. 


9 






5 5 


7 0 1 - 7 2 2 


2 5 2 2. 


8 






3 8 


4 5 0-474 


2 7 4 4. 


9 






2 0 


2 5 7-283 


2 8 4 8. 


1 






2 9 


3 5 8 - 3 8 1 


2 8 6 7. 


3 : H i 


5 3 5 9 


; H l s 3 6 


0 (• 




2 8 8 3. 3. 


2 8 9 9 


. 3) 




4 0 


4 7 8-506 


3 0 7 1. 


3 : M e 


t 5 0 2 






Kli=3 0 8 7. 3, 


3 10 3. 3) 






i 


4 4 


5 2 4-552 


3 13 2. 


6 






5 3 


6 4 7-678 


3 4 2 4. 


9 






5 6 


7 2 3-755 


3 5 2 4. 


0 






6 6 


8 13-848 


3 7 7 6. 


2 






7 9 


9 7 5 - 1 O 1 4 


4 3 2 5, 


7 : T r 


p 9 9 9 




if/<^Kff=434 1. 7) 










8 


6 1-14 1 


9 17 8. 


1 







[0 0 3 7] 

Me t 5 0 2<D®.m%7f;-?®i±LLtzW$Lt— &LTl^& (Arch. Biochem. Biophys 
, 283 : 342-350. 1 990 ; J. B i o I . Chem. , 265 : 551 2-551 8, 1 990) „ 
[0 0 3 8] 

^!3fc<J;l/4l*hU^V>i8 -tf?<7 hv$T— 1£/<^ KCDMALD IX^ 
HUD-SBICOIn-CtfLTI^o #T*3 0 7 1. 3(7)^^^ K478 - 506 
tfmZtlXl^&o Z0)s<7* K0>M e t 5 0 2liCAL I VfeMZfrTl^&tztb 
, Ri^3 0 8 7. 3 d a (XJl/t^V K) fc£ 3 1 0 3 . 3d a ( 
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[0 0 3 9] 

MA L D I X^<7 h;U"CI*. K4 7 8 - 5 O 6 left]*. )S - h 

*>y— t?"*^ K^^^-T t°— 5<D*i-&7jk-?o MALDI -MS^hJ^b 

<DfC»l*. 1 7K^H^^#AnLfcmi5Hii*^M» (mh+) -efc& 0 Ttsaii 

£ : 

257-283 2848.1 2847.42 

3 58 - 38 1 2 86 7. 3 2 8 66. 3 8 

478-506 3071.3 3070.43 

47 8 - 506 * 3 1 03. 3 3 1 02. 4 1 

524-552 3132.6 3131.58 

647 - 67 8 3 42 4. 9 34 2 3. 7 4 

* cal imm^z?? K 

[0 0 4 0] 

MS/MStitz\t7S Tt-xBBJiJSfcJtX^ MUT-li, h'478 - 506© 

t°— ^ (MH+=307 0. 4 3da) ff)^it§, MS/MS^t^ 
Um/z 1 5 3 5. 2 1 5 (7) "ffifi t°— J7 M H 2 fio mi*Hii*M H + fc° 

-^Tb^MALD I h^KD^OT^ai^ll^^n^o TK*I* h 'J ^V:"* 

^fK47 8 - 5 0 6^b©^^f Ktf>'JX h£;FLTl^o h 'J ^is^^Zf? 

<* £ # t? TIB Y -< * > I23B*& > £ m o 

[004 1] 

£ - tf=7<7 hv^- tffrbtD H 'J ^v>^^ K47 8 - 50 6 Of ^ ^IBJlJ 
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■ t 



Yn^ft> ^-tfM^XDIE^J MH+ (CAL MH+ (CALlI) 



1 


R 


17 5. 


1 2 


17 5. 


1 2 


2 


AR 


2 4 6. 


1 6 


2 4 6. 


1 6 


3 


Y A R 


4 0 9. 


2 2 


4 0 9. 


2 2 


4 


MY AR 


5 4 0. 


2 6 


5 7 2. 


2 5 


5 


PMYAR 


6 3 7. 


3 1 


6 6 9. 


3 0 


6 


C PMYAR 


7 4 0. 


3 2 


7 7 2. 


3 1 


7 


I CPMY AR 


8 5 3. 


4 1 


8 8 5. 


4 0? 


8 


I I C PM Y A R 


9 6 6. 


4 9 


9 9 8. 


4 8 



[0 0 4 2] 



#J2 

RNA7^ ^-(D$S£SBi£(D;;fc£ 

U 1 - s n RN P - A* jfl::fc(t6RN A7^7- <Df6^«H4£* C 

A L I tecfctm**^ HUlJ^JBlvrlB^fco RNA7^7"lt U1A 
^^fc^Ftlf-RN A^Tt°>^Sit-(D$g^(S](tlC % zi>-tz>+*-XiE?iJ£*f LT 

[0 0 4 3] 

u 1 - s n rn p - a$ >/^Ki^#Mifl&T^*^— £^*L§{*^*aa>#-& 

(2 0 0 /ig/ml) ^#%Lfr-^>^U2 0 // L^ELISA^U— hCD^ 
ijUCAJtxfco U1A$>/^I (10/ig/ml) fcJ:tMSfeiSiT^$^ — (2 0 
Oj/g/ml) £$*rLfc:MK2 0 u L0^>^l/^t 5 1 0(0-!7iJU:AW:o P£ 
3*£&*4 8 8 nm(DU— +F— pfe-C^rofco 

CA L I *fi3fc<fctf*M-9->^ua>3R*£s DS-9->^H8«jftiS*Lf= 

o 

gas* >/<*h<d— suo. 3~o. 5// ljmald i^-uricm*. »y£M 
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[0 0 4 4] 

mald i mizmm^-ztztbiz* M«*>/<*JIO. 3-0. SH^MAL 

D I mtfiOfo&MTi^ h "J >^^/-hPtJl/n-XtI±5~1 o%^i©o 
. 3 // L&^?$;TS£: LTJn^fc ( c f . 0i]*.l;£Anal. Chem. , 1997, 69. 4741-4750 

±-c. unto h u z?is^s<z?=f- K0>ux h^fflL^-sci^piBg-efc'So 

Lfc (Nature, 1994,372:432-438) . 
[0 0 4 5] 

J^iH^-SC £ >fAM S (MS/MS) ^Nature, 1996, 379, 464- 

469£fcl£Biochem. Soc. Transactions, 1996, 24, 893-896-efBtE£*i.7c £ o Wto 
fc. 

N^aiU 1 A^^y^^h^h'J^V^F^lC^y. MALD It'«ffl$*l5 

fcit-STs/^H i sfc^t/Me t itwmmizvmwztitz&oizmttoztix 

[0 0 4 6] 

N5M3bU 1 A7^<f* > h<DT5.sM.mm*Ttz<D&?\z*at>tix^z> : 
[<bi] 
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1 

MAVPETRPNHTIYINNLNEKIKKDBLKKSLYAIFSQFGQILDILVSRSLKMRGQA 
FVIFKEVSSATNALRSMQGFPFYDKPMRIQYAKTDSDIIAKMK 

98 

{itt TfB<D©ffl mol.wt. 

3 23-23 146.2 

5 28-28 146.2 
2 2 1 - 2 1 2 5 9.3 

14 97-98 277.4 

8 5 1-52 3Q5. 4: Met 51 (tMKft frfeM"* 

2± Kft=3 2 1. 4. 3 3 7. 4) 

7 48-50 346.4 

4 24-27 503.5 

12 84-88 621.7 

13 89-96 861.9 
9 53-60 909.1 

10 61-70 1047.1 

1 1 7 1-83 1 6 O 3 9 Mat72:Met82 

(«***Lf=«r'<^ Kff* = 1 6 1 9. 9, 1635. 9, 1651. 9, 
1 6 6 7.9) 

6 29-47 2170.5 

1 1-20 2354. 7:His10 (tlg»*Lfe«r'< 

^Kfffl=2 3 7 0. 7) 
[0 0 4 7] 

Me t -Cl*3 2 d a©itttfc-&, ^fiflir 5 / >/<*K©R N Af6*»tt 
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[0 0 4 8] 

El5fc«i:tf 6liN5fcaiffiU 1 A?*??* > h(7> h'J ^v^^ KCDMA L D I 
h;U<7)— SfllCOl^T^FLTl^o ^^It 1 6 0 3. 9(0^^^*7 1 -8 
S^TF^tLTl^&o ^(D^Zf? K<DMe t 7 2fcJ:l/Me t 8 2I*C A L I Xfe 
ffi£tlTl^&tztf). 1 6 6 7. 9 da ( 2 OCD^JU* » t'STOb^lio X 

y ^7 X tf — ^ ^#i6fc"^"'^'C(7)^^cF3h/'S) fcf— £ A^HScFftTl^-So 
[0 0 4 9] 

i 

89-96 862.96 862.96 

53-60 91 0.10 909.52 

61-70 1048.14 1047.54 

7 1 - 8 3 1 604. 8 9 1 60 3. 7 4 

7 1 - 8 3 * 1 6 6 8. 8 9 1 6 6 7. 7 2 

29-47 2171.55 2170.19 

* C A L I feM*Zt* K 
[0 0 5 0] 

MS/MS^fcli^/THiS^iJ^SX^^ K;H±. ^^K7 1 - 83<7>tf-? 
(MH + =1 60 3. 7 4 da) (D&h&TF LXl^ho MS/MS^t^i L 
Wz 8 0 1. 8 7(75-{ffit°— ^MH 2+-e^Tofco *Hte(*M H + t°— ^ *)< 
MA L D I HU<7)i§^<75<fc9lCgi§l£*t£o TIS^I* h 'J 7 is ^ K 

7 1 - 8 3^b^^ KO'J^ h$^LTL>§o h 'J Z?isl>"<~??- Kf*l^< O 
^(DY77^ > h^*>£il#jrffr\ c^[i^;U7t^-;u^«!:T5 Kg^t 

•>>l*H-««£*rLT*>y* B»JL*.fcl\, 'J ><7)C^ffl|lCfcCt-5 Y-T 
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* i 
i » 



iey -f*>i*»<ps/^;u*ai"r. 

[00 5 1] 

N^JffiU 1 A77^> > h (7) h 1 J K7 1 - 8 3 CDtV 7fflE*J*3t 



n 




y_ /t\ ^ J % . ST\ iUil3 Till 
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1 2 8 
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6 7 


1 4 1 
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0. 
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[in 

[H2] 

iz j: & 7^ £ uss-r & f= tfxDsgs £ ^-t o 

[HI3] 

p-jS^V hv^- tffri=>0) h 'J Zfis>s<ZfT K©9»MAL D I 
[H4] 

P-JS^O h -tffrbtf) h 'J Zfis^^y? K47 8-50 6 0MS/MS 
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[m 5 ] 

N^U 1 A77^> > h<7) h 'J ^V>^^ K<7)pP^M A L D I *^<J7 h;U 
[06] 

N3MU 1 AZ>=y?* > hCD h'J Zfi/^^Z??- h'7 1- 8 3©MS/MS^ 
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[Hi] 



2 . LBP-tagi U ff> K4 



5 

A r 



Leaser 



u 

I — lJLj i 

4 . LBP- tag** 6 U # > K 
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[01-1] 




m/z 
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0 0 2-5 3 1 8 1 0 



[12] 

A. LBP-tagCDgifi 




B . CALI-MS 



u— if- 
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li X 
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[04] 



p -1$ S ?V b is?—Hti\>b(D b U l"*?* K478-506<OllS/MS 
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[15] 
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[16] 



CALI&L 
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[tUtilB] W-fiStl 4^4^220 (2002. 4. 22) 
[^BtffljE 1 ] 

[ffiJE**£#8«] KIDS' 

nrnm i ] 

a) >/^R$l/- »f— SttftT— *— (tag) ^3lte$*lfc<gd/< 
— K^— (BP - tag) ttttt$#r. W>/^IJ3J:i;BP - tag© 

b) iW*>/^RfeJ:tfBP - t a g 0>1g^i*lC U— 9 s — 3fc£J8!l* Lt . 

Of 

o 

[|f*lS2] 

Z^'WROMIRtfylzUitLtz&mtfTStf (de novo) !B5iJ*3Elc«k y Ml= 
HJ££*i<6* If 1 (=IB«0!)*3* o 
3 ] 

$ >/<^KlRllta>fS*/<— h±— #\ dsFv. scFv. Fab, fift, ft 
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hi— fim-s-e'Otfrtmmztiz. m*m3izt&M(Di5mo 

[ff#Jl5] 

t7'J-7V*Jl/^CS, If ^1 ~4<7>tN-r^-JSlC|H«<D^5io 

AMCA-S. AMCA. BOD I P YfcJ:^ffl^8» Cascad 
e Blue. CI -NERF. #>vJU. y7^75y^7UX 4' , 5' - 
2'. 7' -v>h4v7ibtUt^X DM-NERF>lty> 
. itv>F3S, xg l-Pv>. th 4 P + v^7'JX Isosulfan Blue. 'J-tf- 
= >P — £*5>B. 7^2>^ h^'J-b. * h + ^7U >. h?;U*U-b 
4 >. NBD, Oregon Green 488. 500. 51 4. PyMPO. t°U>. R 
hodamine 6G. Rhodamine Green. Rhodamine Red. Rhodol Green. 2' , 4' 
, 5' , 7' - t" h^7n*:X)\,7frls7)l,l-\s'\Z'( >. t" h^/^JUP — 
. Texas Red^Tclix - p— It $5 5 I cfS«ia> 
[8t#* 7 ] 

ft*X^ HuaHSfctf* ^AH**'** h;HiJ^. MALD I - TOF-efc 
3. 1 ~7<D^-f^-IllC|Hm<7)^;£o 

CIt#*9] 

? u-- 

v^y 



(36) 



2002-531810 



;u4"^lbp - t a g ^^tfcftflJfijlgi 

-t>^l/5LBP - t a g/U;tf> K#If^S^*fcto(7>^>^;U 
[000 1] 

>/<^iiT»fliii6tt»tta)»jia«Hi«fc«ktfBi3ea)fc«>a)*a5 

■tOfcC: fc If -Sl^ttT 5 ^ i£<7);*5£ (xt° h-^7-> tf>^) ^(DRUlcli. ffiHH 
B8«A<**o *<D*3*I*» SSfeHfl-flbL/— 9 s — *5S<b (CAL I) fcWIi^ 

C (D^>t £fr 5 fctfXDgftlC % m-f 3 o 
[0 0 0 2] 

*iSiitDNAfc«k^>/^Kn«(Daffirc«k*itf. rami-. 

*l=Jt*-C*y» -»0)«*»l«ttll36<4*3Ea)DN AE5U*«3feWlCik*LT. 
[0 0 0 3] 

fly * i**t ^ - > ^ * -v - > ? $zmm§£ : & <r> j: 3 & . »j <d*h&i«m ^m^fi;* 
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z(D^;*-efiT^->^(7)#Tsy^a)^6<]^^fey. ttflg 

[0 0 0 4] 

y=7<fM- > h<Df§^A<fc>5> (cf. J. Immunol . Meth. , 141, 245-252, 1991 ; J. Immu 
nol.Meth., 180,53-61, 1995 ; Virology, 198,346-349, 1994) 0 ftifi* 

K^-T ^ 'J— <DZ>T — vf^^U-^It' I ^7*;/ tfl/^lCffll^Jrl 

7c (J. Immunol. , 153, 724-729, 1994 ; PNAS, 93, 1997-2001, 1996) „ 
[0 0 0 5] 

^>/^Mco»j^xt° i — y-vvtfxfmiz. mir^^t £(Dm&&m-£i$. ( 

J.Endocrinol. , 145, 169-174, 1995) fc<fc K^-f H 3 ? 'J -CD^ffl ( 

FEBS Letters, 352, 167-170, 1994) "efeSo C*it>0)^l4«tt"x t° I — 

7r 0 ZftliEL I S AlCcfcy 'J £ tO&'&mZ'D^Tm* 0)*?* K*fcl4 

y-->^LTfcy. i»KfcJ:tf*gS'<:7*- Kliffl)'!** 

[0 0 0 6] 

£8H>7c (Anal.Biochem. ,196, 120-125, 1991) „ Z Ct'liU *f > KA<Hz:7$ — 
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* >/-5?St#fi¥K»-3£ (Protein Science, 4, 1088-1099, 1995) . ^>/^K^ 
[0 0 0 7] 

|li2 5 2 C f ^X^J&mft**^ h^H'I^IC^ y i=r-z>tz (PNAS, 87. 9848-9 
852,1990) o fM&ftMte&l*^ h 'J tf— BJitlt^^^ hJU/l'l^ 

(MALDI - MS) (D^-t+CDlBmtMl^^^tc (PNAS, 93, 4020-4024, 1996 

H<D^gtfc<*:^m^X^U-K*X^^ HU;!'J£ (ACE 
-MS) icJcSlBj^fcofr (Ana I. Chem. , 69, 3008-301 4, 1997) 0 

[0 0 0 8] 
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zt=b. ^zmmztixi^o 

[0 0 0 9] 

a) HM^>/^K^lx—«f-S1Hb^-*- (tag) 

-hi— (BP - tag) ^^M^-frT. W^lfc.kllBP - t a g CD 

b) iM^W^Ifci^BP - t a gCD4t^*lCU— «f— tti&MMLX. m 
;U;l'l^cDiifi^-tJrlc<fc y ^ 

. &mz*(»i5}tt'notz!to<ni&mz&vmm.z*iz>o 

[0 0 10] 

shi-*,. c a l i \-^m^.t(om^\z^^ % 
. >/«7mit^^^it^^>tzisbizc a l i icj: y^mi^ti^o #a^-e 

MSfeJctf/SfcliTV^ (de novo) IE?iJ;*£frlff£ L < li^£>*i&o -ft 

o 

[0 0 1 1 ] 
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te&ftTv. m$)iz$£&/<- hi— t&f&ztiZo mmmzit. ta&mt*^ 
'<<?w<Dmi&mM(o±m¥to$kft\zttfci-z> 0 hi— v-vm®. 
itL?z^-i3-^mm2tiz>o is—if-Tsmt^-x-iz. m&'t-n—. 

l*b-+F-3t-e;S^b^n?)A^ ^JUt+v^- tf (iSBHb*3ll/-b-r a ^7-9- 
tX^t*y^- tf*) -e^Wte-Cfc*. Z(DJ:3&-7— *>-<D0"Jf*. AMCA 
- S. AMCA. BODI PYfcJ;^©!^ Cascade Blue, CI - N E R F 
. #>v;U. y7m7 5/^7'JX 4' . 5' -v^PP-2' , 7' - 
V* h^PV^U^HZ'f >. DM- N ERF, X^-»>>, ltv>F3S, X 'J 
hPvX tKP + v^7'J> s Isosulfan Blue. 'J "9" 5 >□— £*5 >B. 
*>f hv^'J-X ^ h4rv^-7U>. « h7Jl/tUt'f>, NBD, Oregon G 
reen 4 8 8, 5 0 0. 5 1 4. PyMPO. t°b>. Rhodamine 6 G. Rhodami 
ne Green. Rhodamine Red. Rhodol Green. 2', 4'. 5', 7' -f h^^ 
P^EXJUTt^^U^j-Hz-f >, t- h^^UP — -^5 >. Texas Red^fcliX - 

h. 7il/tUt^ W V^Sj-i/T*— h*fcl*4' , 5' - ex (1. 3, 2- 
[0 0 1 2] 

fco-C*ckl^ ^fUi*? £ L < I* s c F v. Fab. fcH* (d i abody) . ft^P 
? 'J ^^K. RNA. DNA. PNA*fcli/h£fc*r«t«^--t?fc* 

o 

[0 0 13] 

-f^^'J— . cDNA7-f^7'J- mRNA7-f^7'J-, t <T> =j << 
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. mt^^tbtz^^ Zfa>^Zf=f- h\ D N A s RNA. DNAfctt^RN A(7)fcl 
K<tRN A^fcliDN AtCD/N-T^'J 'V h\ ^^Itf 1 ?-. 

— v^r-f x^u— ^ (0iJtLI£mi 3. f 1. f dtzZO&otaWM.'fcyT 

[0 0 14] 

cal ift^^ffli^r. ^w^>/^K^iS^o!t#mfl*ji^^^b^ti<^ (pn 

AS, 85. 5454-5458, 1988 ; Trends in Cell Biology, 6, 442-445, 1996#RS!) o CA 

tbizmi^&o m-gst-hi— (bp) tfmz-it&m^?*-* k^u 

-> (MG) ^ii^^n-So «^lC e fcy^SlcqRl|X^tl^L^fi<7)U-+l i - 

G^5a#££*LfcBP (=B P - MG) ^^O)-? ^/'v^M-y-^^Uir^l^'f 
i^-h^tb^o ^^k-T^^lHt^il^^^. 6 2 0nmfl)U-tf-t*-At 

mmzfr&o ^(D^itMGiz^ yi»j|R^4xT. ^oji£ft<k^tfitt>f-#>i:: 1 5 a 

[0 0 15] 

mz-\t L y s - C. Glu-C, Asp- N (D^-e^ttKH^-f -5 

/U>k£f-efc5o Ik^wpgfii. 19J^ifMy7> (Me t cuftfiifl) . 3 - 

^P^E - 3 - * ^JU - 2 - (2--hP7i-;i/>^^h) - 3 H - -f > K— 

;U (BN PS - X* I ;U ; T r p CZ^MtfJ) . 2 - — hP - 5 - ftv7t h 

£E#I£ (Cy slC^IW) fc£l/Fe - EDT Attnlit'fclio 
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[0 0 16] 
[0 0 1 7] 

Lfc (PNAS, USA, 93, 14440-14445, 1996) 0 >/**R*<C A L I l-<fc y 

tSZt^tt* (Rapid Gommun. Mass Spectrom. , 11, 1015-1024, 1997 ; Rapid C 
ommun.Mass Spectrom. , 11, 1067-1075, 1997) „ 
[0 0 1 8] 

li-^^p-efey, fliJ;ll£Advanced Methods in Biological Mass Spectrometry, EMB 
L-Laboratory, Heidelberg, 1997*fcteShevchenko, A. , et al. , Anal. Chem. , 68:850 
-858, 1996T?HE*t£*lT 1^5 „ 

M A L D I ftffi\t*H£#i'jk$n<D^m-?l7fr1X&o 
[0 0 1 9] 

t/l^^U-M (nanoEs) >f;H8tffr & h U 
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[0 0 2 0] 

ym^f-*^^— (Wilm. M. and Mann, M. , Anal. Chem. 68, 1-8, 1996) . vh'J^X 
*f— ffi.TttS<&TS4*ls\k (MALD I) (Siuzdak, G. Mass Spectrometr 
y for Biotechnology, Academic Press Inc. 1996) Z-gfttzW. 1 ?* (D& o 
te'f ^^fb/II^ffll^T (Chapman, J. R. . et al., Methods in Molecular biology, 6 
1.JR Chapman editor, Humana Press Inv. Totowa NJ, USA, 1996) „ -£tzlt h 'J 

vamm. mnmmm. mutt*-, ^-'jitn-rt^^pho^ 

[002 1] 

let y^+#-r&3££>i*\ **iJsi±a>iB5>Jfll«A^ M^Wti-cJEte*^?^ 
/ > MbfC* y „ -(5ij^.iSma l d I - TOF, MS /MS >fAiix^^ 
h;uaH3E) . MS n^^mpPJf<DT;75 s Llcfc(t<5^lec):y#t.tL. 

[0 0 2 2] 

CAL I "CI*. «W^>/<^JKDa5-6T5y||-C3te<b^*M(iA<**f=«). MS 

lz& yn^-SCtA^-ICRrilE-Cfc* (Anal.Chem. ,69,4741-4750, 1997 ; Bioche 
m.Soc. Transactions, 24, 893-896, 1996 ; Anal. Chem. , 69, 1706-1714, 1997) 0 %— 

(D^f/tT S / SlA^C A L I "C^tfF^tlfc^^p^-SlCli^ 0-0. 03^h> 
(Dtt*£^ffiL5&K*#ffiIt0)ie§^H&T?fc<S> (Rapid Commun. Mass Spectr 
om. ,11, 1015-1024) (qQTOFfcil^MiM) ; «»<Di§Mfr£>^fl|ia> 
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^S2 0 O 2-5 3 1 8 1 O 



[0023] 

CA L I ICJ: y±C<g>?'J— 7V*;H*. Hi s % Met. C y sfc^l/T r 

ij^o ^AWn^^^fc^, ctLiiMSJcAN^ycD^^b^^fc^-ro cal 

[0024] 

CA L I iC^y^^ttfc^tflil*. »«f(Di*JS$±lf S«-r*->X4r*:/ (J, 
Mass Spectrom, 32, 94-98,1997) <D& r> ttW>H&i ^ t "e#E Ltt «*: 

■ei^T*mt>*iz>ttk>i£. =fj tfnmm&miz&ftozttf^mx'&z (Rapid Co 

mmun.Mass Spectrom. , 1 1, 1015-1024, 1997) „ Z.0>1S&Vl*+ "*^KI* 1 s O 

-emmzti&c c^tii. -vj ?nm%~emmz*itz5 o%(voi/voi) h 2 1 8 o 

%> 0 Qq TOFK»^*fft^f*L<l*ffll^tL^)o EG£*SJIII*1 : 1 1 6 O 
[0 0 2 5] 
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ST^t4^(££l^t-&f::#>l::ffll , ' : 5&o /<— KAI±LBP - tag(DPSglC 

ii-r s „ £»lbpx?m--> a>*»»?-/ u # > k icjt-r <§> ft* 

fcLBP fc «fctteJ***ifc«feEBI* L B P - SgfeH* -V ^'J ^^BTMb^tfJlc 
ii*£^^r. lbp - t a g&S.t&o :©lbp - t a g L 

■V t*T--< 4^ LBP- tag £^"3~ 0 
[0 O 2 6] 

zfem&mm-r&tztbiz^ 0»«pa«T?u— tf-Bsit^ti^o ^^-esg^^nf= 

+h>^U(i. K£*«tr£ fettle h^>X^T-P^C-y Hc£ 

y LBP - t a g/'J#>K#«81t'^£S*L*o #a^'J#> K*)<*>/^St 

fettle. £*rlitt&IEW*3t£*T5 fettle H*»«fW-C«"«r**i*. 3fct^K 

[mi] 

[El 2] 

IC d: & £ HJifc-f $ #><7>=j£B £ TF-f 0 
[^ISIE2] 
[ttjE***«»S] El® 
[*IIE***JJiB«] £® 
[MjE^jS] M 
[*SjE*I#] 
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[mi i 



9 s««tt»ifc©iteo«raH 

1. taglc«kS3g^LBP«>^ 



2. LBP-tagi U .KiOtt* 



5 



3. s-frtt^o) u-+f-I««S.ia«S*i 



l — i A. 



4 . LBP-tagj^ 6 U # 1/ K<0fl*t 



5 
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m/z 



B D \ 


A 


C 


E* 



m/z 
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[02] 

A. LBP-tag(D33£t 



< ) 



m BLBP- X 9 U - s > WBk 




T 



n 



B. CALI-MS 



n 




I 




t 



CK]- 



LBP-TAG/ 



ex 



1 
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